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DETAILED ACTION 

The Request for Continued Examination filed February 14, 
2008 and the Amendment filed December 14, 2007 have been entered 
and considered. 

Drawings 

The drawings are objected to under 37 CFR 1.83(a). The 
drawings must show every feature of the invention specified in 
the claims. Therefore, the magneto-resistive element comprising 
an integrated circuit (IC) and containing a self contained 
control unit as recited in each of the claims, as amended, must 
be shown or the feature (s) canceled from the claim(s). No new 
matter should be entered. This feature is argued in the Remarks 
to the noted Amendment as a feature that separates the claimed 
invention from the prior art and thus must be shown. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment 
of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. 
The figure or figure number of an amended drawing should not be 
labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, 
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and where necessary, the remaining figures must be renumbered 
and appropriate changes made to the brief description of the 
several views of the drawings for consistency. Additional 
replacement sheets may be necessary to show the renumbering of 
the remaining figures. Each drawing sheet submitted after the 
filing date of an application must be labeled in the top margin 
as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 
1.121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to 
the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not 
included in this action can be found in a prior Office action. 

Claims 27-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzuki et al . (US5544000), hereinafter Suzuki, 
in view of Hamaoka et al . (US6483296), hereinafter Hamaoka. 

Claims 27-29 

Regarding claim 27, Suzuki teaches a rotation angle sensor 
comprising : 

a magnet support having an inner surface and a outer 
surface (See Suzuki FIGS. 1-3, 9, 13 and 14, item 4); 
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at least two magnets positioned to produce a magnetic field 
across a center of rotation, wherein the magnets each include an 
inner and outer surface and a first and second end portion, 
wherein the at least two magnets are made of ferrite- based 
magnetic materials, further wherein each of the magnets outer 
surface is attached to the magnet support inner surface and each 
of the magnets first and second ends are spaced from each other 
in a circumferential direction by gaps; wherein there is no 
magnetic material along an inner peripheral surface of the at 
least two magnets, and the at least two magnets are not 
continuous in a circumferential direction (See Suzuki FIGS. 1-3, 
9, 13 and 14, items 2a and 2b); 

wherein each of the magnets has an arc-shaped configuration 
along a circumferential direction (See Suzuki FIGS. 1-3, 9, 13 
and 14, items 2a and 2b); 

a magneto-sensitive sensor disposed within the magnetic 
field and arranged and constructed to detect a change of 
direction of the magnetic field as the magnets and 
magnetoresistive sensor rotate relative to each other, wherein 
the magneto-sensitive sensor comprises an IC having a magneto- 
sensitive element; wherein the magneto-sensitive sensor outputs 
signals representing a relative rotational angle, and wherein 
the magneto-sensitive sensor comprises a self- contained control 
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unit for receiving the output signals and calculating a linear 
angle output (See Suzuki FIGS. 1-7, 9 and 11-14, sensors 8a and 
8b on integrated circuit 27 having signal processing control and 
components shown as integrated circuit in FIGS. 5-7 with 
specific components shown in FIG. 11, outputting a signal that 
is generally linear as shown in FIG. 12) . 

However, Suzuki does not disclose precisely how the magnets 
are magnetized, the recited edge portions or the use of magneto- 
resistive sensors. Hamaoka teaches a rotational angle sensor 
comprising a pair of arc shape magnets wherein each of the 
magnets has a pair of opposite end faces; wherein each of the 
opposite end faces comprises a first surface and a second 
surface that are respectively inclined relative to an inner 
circumferential surface and an outer circumferential surface of 
each of the magnets by obtuse angles and are provided with a 
magnetization that runs parallel between the magnets (See 
Hamaoka FIGS. 21A-21C, note magnets 145 and 146). It would have 
been obvious at the time the invention was made to incorporate 
the end portions of the magnets and the magnetization as taught 
by Hamaoka in the apparatus of Suzuki. One having ordinary 
skill in the art would do so to increase the range of the 
rotational sensor (See Hamaoka col. 15, line 32 to col. 6, line 
57) . 
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Hamaoka also teaches using magnetoresistive sensors (See 
Hamaoka col. 17, lines 9-18). It would have been obvious at the 
time the invention was made to use magnetoresistive sensors in 
the integrated circuit of Suzuki in lieu of the Hall elements as 
taught by Hamaoka. One having ordinary skill in the art would 
do so because as noted in Hamaoka, such magnetoresistive sensors 
a usable in place of Hall elements in rotational position 
sensors (See Hamaoka col. 17, lines 9-18). 

Regarding claim 28, this combination teaches the inner 
surface is radial (See Suzuki FIGS. 1-3, 9, 13 and 14, item 4). 

Regarding claim 29, this combination teaches each of the at 
least two magnets has an arc-shaped configuration along the 
radial direction of the magnet support (See Suzuki FIGS. 1-3, 9, 
13 and 14, items 2a and 2b and as modified in view of Hamaoka 
FIGS. 21A-21C, note magnets 145 and 146). 

Claim 30 

Regarding claim 30, Suzuki teaches a rotational angle 
detecting device comprising: 

a magnet support having an inner surface and an outer 
surface (See Suzuki FIGS. 1-3, 9, 13 and 14, item 4); 

at least two magnets attached to the inner surface of the 
magnet support, so that the magnets produce a magnetic field 
across a center of rotation, wherein the magnets are made of 
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f errite-based magnetic materials and have opposite end portions 
in a circumferential direction about the center of rotation, and 
wherein the magnets are spaced from each other in the 
circumferential direction by gaps, wherein each of the magnets 
has an arc-shaped configuration along a circumferential 
direction (See Suzuki FIGS. 1-3, 9, 13 and 14, items 2a and 2b); 

a magneto-sensitive sensor disposed within the magnetic 
field and arranged and constructed to detect a change of 
direction of the magnetic field as the magnets and magneto- 
sensitive sensor rotate relative to each other, wherein the 
magneto-sensitive sensor comprises an IC having a magneto- 
sensitive element, wherein the magneto-sensitive sensor outputs 
signals representing a relative rotational angle wherein the 
magneto-sensitive sensor comprises a self- contained control 
unit for receiving the output signals and calculating a linear 
angle output (See Suzuki FIGS. 1-7, 9 and 11-14, sensors 8a and 
8b on integrated circuit 27 having signal processing control and 
components shown as integrated circuit in FIGS. 5-7 with 
specific components shown in FIG. 11, outputting a signal that 
is generally linear as shown in FIG. 12) ; and 

wherein there is no magnetic material between an inner 
peripheral surface of the at least two opposing magnets and 
around the magneto-sensitive sensor, and between the opposite 
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end portions (See Suzuki FIGS. 1-3, 9, 13 and 14, note lack of 
magnetic material between magnets 2a and 2b and around sensors 
8a and 8b) . 

However, Suzuki does not disclose precisely how the magnets 
are magnetized, the recited edge portions or the use of magneto- 
resistive sensors. Hamaoka teaches a rotational angle sensor 
comprising a pair of arc shape magnets wherein each of the 
magnets has a pair of opposite end faces; wherein each of the 
opposite end faces comprises a first surface and a second 
surface that are respectively inclined relative to an inner 
circumferential surface and an outer circumferential surface of 
each of the magnets by obtuse angles and are provided with a 
magnetization that runs parallel between the magnets (See 
Hamaoka FIGS. 21A-21C, note magnets 145 and 146). It would have 
been obvious at the time the invention was made to incorporate 
the end portions of the magnets and the magnetization as taught 
by Hamaoka in the apparatus of Suzuki. One having ordinary 
skill in the art would do so to increase the range of the 
rotational sensor (See Hamaoka col. 15, line 32 to col. 6, line 
57) . 

Hamaoka also teaches using magnetoresistive sensors (See 
Hamaoka col. 17, lines 9-18) . It would have been obvious at the 
time the invention was made to use magnetoresistive sensors in 
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the integrated circuit of Suzuki in lieu of the Hall elements as 
taught by Hamaoka. One having ordinary skill in the art would 
do so because as noted in Hamaoka, such magnetoresistive sensors 
a usable in place of Hall elements in rotational position 
sensors (See Hamaoka col. 17, lines 9-18). 
Claim 31 

Regarding claim 31, Suzuki teaches a rotational angle 
detecting device comprising: 

a magnet support having an inner surface and an outer 
surface (See Suzuki FIGS. 1-3, 9, 13 and 14, item 4); 

a first and second magnet attached to the inner surface of 
the magnet support to produce a magnetic field across a center 
of rotation, wherein the first and second magnet are made of 
f errite-based magnetic materials and have opposing end portions 
in a circumferential direction about the center of rotation, and 
wherein the opposing end portions of the first and second 
magnets are spaced from each other in the circumferential 
direction by gaps, wherein each of the magnets has an arc-shaped 
configuration along a circumferential direction (See Suzuki 
FIGS. 1-3, 9, 13 and 14, items 2a and 2b); 

a magneto-sensitive sensor disposed within the magnetic 
field and arranged and constructed to detect a change of 
direction of the magnetic field as the magnets and magneto- 
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sensitive sensor rotate relative to each other, wherein the 
magneto-sensitive sensor comprises an IC having a magneto- 
sensitive element, wherein the magneto-sensitive sensor outputs 
signals representing a relative rotational angle wherein the 
magneto-sensitive sensor comprises a self- contained control 
unit for receiving the output signals and calculating a linear 
angle output (See Suzuki FIGS. 1-7, 9 and 11-14, sensors 8a and 
8b on integrated circuit 27 having signal processing control and 
components shown as integrated circuit in FIGS. 5-7 with 
specific components shown in FIG. 11, outputting a signal that 
is generally linear as shown in FIG. 12); and 

wherein there is no magnetic material around the sensor and 
within at least on of the gaps (See Suzuki FIGS. 1-3, 9, 13 and 
14, note lack of magnetic material between magnets 2a and 2b and 
around sensors 8a and 8b) . 

However, Suzuki does not disclose precisely how the magnets 
are magnetized, the recited edge portions or the use of magneto- 
resistive sensors. Hamaoka teaches a rotational angle sensor 
comprising a pair of arc shape magnets wherein each of the 
magnets has a pair of opposite end faces; wherein each of the 
opposite end faces comprises a first surface and a second 
surface that are respectively inclined relative to an inner 
circumferential surface and an outer circumferential surface of 
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each of the magnets by obtuse angles and are provided with a 
magnetization that runs parallel between the magnets (See 
Hamaoka FIGS. 21A-21C, note magnets 145 and 146). It would have 
been obvious at the time the invention was made to incorporate 
the end portions of the magnets and the magnetization as taught 
by Hamaoka in the apparatus of Suzuki. One having ordinary 
skill in the art would do so to increase the range of the 
rotational sensor (See Hamaoka col. 15, line 32 to col. 6, line 
57) . 

Hamaoka also teaches using magnetoresistive sensors (See 
Hamaoka col. 17, lines 9-18). It would have been obvious at the 
time the invention was made to use magnetoresistive sensors in 
the integrated circuit of Suzuki in lieu of the Hall elements as 
taught by Hamaoka. One having ordinary skill in the art would 
do so because as noted in Hamaoka, such magnetoresistive sensors 
a usable in place of Hall elements in rotational position 
sensors (See Hamaoka col. 17, lines 9-18). 

Claim 32 

Regarding claim 32, Suzuki teaches a rotational angle 
detecting device comprising: 

a magnet support having an inner surface and an outer 
surface (See Suzuki FIGS. 1-3, 9, 13 and 14, item 4); 
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at least two magnets positioned to produce a magnetic field 
across a center of rotation, wherein the magnets each include an 
inner and outer surface and a first and second end portion, 
wherein the at least two magnets are made of ferrite- based 
magnetic materials, further wherein each of the magnets outer 
surface is attached to the magnet support inner surface and each 
of the magnets first and second ends are spaced from each other 
a circumferential direction by gaps; wherein there is no 
magnetic material along an inner peripheral surface of the at 
least two magnets, and the at least two magnets are not 
continuous in a circumferential direction; wherein each of the 
magnets has an arc-shaped configuration along a circumferential 
direction (See Suzuki FIGS. 1-3, 9, 13 and 14, items 2a and 2b); 
and 

a magneto-sensitive sensor disposed within the magnetic 
field and arranged and constructed to detect a change of 
direction of the magnetic field as the magnets and 
magnetoresistive sensor rotate relative to each other, wherein 
the magneto-sensitive sensor comprises an IC having a magneto- 
sensitive element; wherein the magneto-sensitive sensor outputs 
signals representing a relative rotational angle, and wherein 
the magneto-sensitive sensor comprises a self- contained control 
unit for receiving the output signals and calculating a linear 
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angle output (See Suzuki FIGS. 1-7, 9 and 11-14, sensors 8a and 
8b on integrated circuit 27 having signal processing control and 
components shown as integrated circuit in FIGS. 5-7 with 
specific components shown in FIG. 11, outputting a signal that 
is generally linear as shown in FIG. 12) . 

However, Suzuki does not explicitly teach using magneto- 
resistive sensors as the magneto-sensitive elements. Hamaoka 
teaches using magnetoresistive sensors (See Hamaoka col. 17, 
lines 9-18). It would have been obvious at the time the 
invention was made to use magnetoresistive sensors in the 
integrated circuit of Suzuki in lieu of the Hall elements as 
taught by Hamaoka. One having ordinary skill in the art would 
do so because as noted in Hamaoka, such magnetoresistive sensors 
a usable in place of Hall elements in rotational position 
sensors (See Hamaoka col. 17, lines 9-18). 

Claim 33 

Regarding claim 33, Suzuki teaches a rotational angle 
detecting device comprising: 

a magnet support having an inner surface and an outer 
surface (See Suzuki FIGS. 1-3, 9, 13 and 14, item 4); 

at least two magnets attached to the inner surface of the 
magnet support, so that the magnets produce a magnetic field 
across a center of rotation, wherein the magnets are made of 
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f errite-based magnetic materials and have opposite end portions 
in a circumferential direction about the center of rotation, and 
wherein the magnets are spaced from each other in the 
circumferential direction by gaps; wherein each of the magnets 
has an arc-shaped configuration along a circumferential 
direction (See Suzuki FIGS. 1-3, 9, 13 and 14, items 2a and 2b); 

a magneto-sensitive sensor disposed within the magnetic 
field and arranged and constructed to detect a change of 
direction of the magnetic field as the magnets and 
magnetoresistive sensor rotate relative to each other, wherein 
the magneto-sensitive sensor comprises an IC having a magneto- 
sensitive element; wherein the magneto-sensitive sensor outputs 
signals representing a relative rotational angle, and wherein 
the magneto-sensitive sensor comprises a self- contained control 
unit for receiving the output signals and calculating a linear 
angle output (See Suzuki FIGS. 1-7, 9 and 11-14, sensors 8a and 
8b on integrated circuit 27 having signal processing control and 
components shown as integrated circuit in FIGS. 5-7 with 
specific components shown in FIG. 11, outputting a signal that 
is generally linear as shown in FIG. 12), and 

wherein there is no magnetic material between an inner 
peripheral surface of the at least two opposing magnets and 
around the magnetoresistive sensor, and between the opposite end 
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portions (See Suzuki FIGS. 1-3, 9, 13 and 14, note no magnetic 
material between items 2a and 2b and around sensors 8a and 8b) . 

However, Suzuki does not explicitly teach using magneto- 
resistive sensors as the magneto-sensitive elements. Hamaoka 
teaches using magnetoresistive sensors (See Hamaoka col. 17, 
lines 9-18) . It would have been obvious at the time the 
invention was made to use magnetoresistive sensors in the 
integrated circuit of Suzuki in lieu of the Hall elements as 
taught by Hamaoka. One having ordinary skill in the art would 
do so because as noted in Hamaoka, such magnetoresistive sensors 
a usable in place of Hall elements in rotational position 
sensors (See Hamaoka col. 17, lines 9-18). 

Claim 34 

Regarding claim 34, Suzuki teaches a rotational angle 
detecting device comprising: 

a magnet support having an inner surface and an outer 
surface (See Suzuki FIGS. 1-3, 9, 13 and 14, item 4); 

a first and second magnet attached to the inner surface of 
the magnet support to produce a magnetic field across a center 
of rotation, wherein the first and second magnet each have a 
pair of opposing end portions, wherein the first and second 
magnets are made of f errite-based magnetic materials, the 
opposing end portions of the first magnet being separated from 
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the opposing end portions of the second magnet by gaps; wherein 
each of the magnets has an arc-shaped configuration along a 
circumferential direction (See Suzuki FIGS. 1-3, 9, 13 and 14, 
items 2a and 2b) ; 

a magneto-sensitive sensor disposed within the magnetic 
field and arranged and constructed to detect a change of 
direction of the magnetic field as the magnets and 
magnetoresistive sensor rotate relative to each other, wherein 
the magneto-sensitive sensor comprises an IC having a magneto- 
sensitive element; wherein the magneto-sensitive sensor outputs 
signals representing a relative rotational angle, and wherein 
the magneto-sensitive sensor comprises a self- contained control 
unit for receiving the output signals and calculating a linear 
angle output (See Suzuki FIGS. 1-7, 9 and 11-14, sensors 8a and 
8b on integrated circuit 27 having signal processing control and 
components shown as integrated circuit in FIGS. 5-7 with 
specific components shown in FIG. 11, outputting a signal that 
is generally linear as shown in FIG. 12), and 

wherein there is no magnetic material around the sensor and 
within at least one of the gaps (See Suzuki FIGS. 1-3, 9, 13 and 
14, note lack of material between magnets 2a and 2b and around 
sensors 8a and 8b) . 
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Claims 35-37 

Regarding claims 35-37, Suzuki in view of Hamaoka teaches 
the features of claims 32-34 as discussed above, but not 
precisely how the magnets are magnetized, the recited edge 
portions or the use of magneto-resistive sensors. Hamaoka 
teaches a rotational angle sensor comprising a pair of arc shape 
magnets wherein each of the magnets has a pair of opposite end 
faces along a circumferential direction; wherein each of the 
opposite end faces comprises a first surface and a second 
surface that are respectively substantially aligned with a 
direction of the magnetic field and substantially aligned 
perpendicular to the direction of the magnetic field (See 
Hamaoka FIGS. 21A-21C, note magnets 145 and 146). It would have 
been obvious at the time the invention was made to incorporate 
the end portions of the magnets and the magnetization as taught 
by Hamaoka in the apparatus of Suzuki in view of Hamaoka. One 
having ordinary skill in the art would do so to increase the 
range of the rotational sensor (See Hamaoka col. 15, line 32 to 
col . 6, line 57 ) . 
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Response to Arguments 

Applicant's arguments filed December 14, 2007 with regard 
to the Amendments to the claims have been fully considered but 
they are not persuasive. 

Applicants initially assert that none of the prior art 
references disclose or teach (1) arc-shaped magnets, (2) the end 
face shapes of the magnets and (3) and integrated circuit for 
the sensors. However, as discussed and outlined above, the 
prior art, at least Suzuki and Hamaoka in combination, teach 
precisely these features in the manner as recited in the claims. 

Furthermore, Applicants have included features relating to 
a magnetoresistive integrated circuit with a control therein. 
However, Applicants have not shown or discussed how this is 
accomplished. Nowhere in the drawings is shown any circuit, 
control or processor or otherwise. 

Conclusion 

The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. US6198276 and 
US5998989 each disclose magnetoresistive integrated circuits. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to KENNETH 
J. WHITTINGTON whose telephone number is (571)272-2264. The 
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examiner can normally be reached on Monday-Friday, 7:30am- 
4 : 0 0pm. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Patrick Assouad can be 
reached on (571) 272-2210. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 



/Kenneth J Whittington/ 
Primary Examiner, Art Unit 2862 



